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Utraining made the difference and showed that the time for
skill acquisition can be compressed.
The rating scale used in this study may not have been as
complete as the scales used in other studies. The scoring
tool was a modified version of the OSATS that included
a global rating scale and a task checklist. Specific task com-
ponentswithin the toolwere the sameas those used in grading
tools during the Thoracic SurgeryDirectors AssociationBoot
Camps.3,16 The global rating scalewas expanded to allow the
graders a broader range of scoring based on their own
experiences. Offering a wider range for global assessment
was believed to be important because a more inexperienced
group of trainees was being graded. For this study, a pass/
fail grade was not included in the assessment because it
would not be applicable to the limited level of training.
There was lack of standardized training for graders to re-
duce intergrader variability. Faculty assessors were cardiac
surgeons with 100% cardiac surgery practice and who had
active participation in our residency education program.
They evaluated participants at similar assessment levels,
and trends toward improved performance for surgical resi-
dents were identified. Faculty assessors were not given spe-
cific training in assessment methods; however, they were
allowed to judge the level of proficiency on the basis of
a Dreyfus model for skill acquisition used for routine eval-
uation of our CTS residents.19 This resulted in significant
grader variability as shown in Figure 3. On initial assess-
ment, the poor interrater agreement seems to decrease the
validity of our primary conclusion; however, a sensitivity
analysis evaluation of the results of each grader separately
(Table 2 and Figure 4) revealed that they all came to the
same conclusion. Each individual grader was consistent in
grading each participant and did not differentiate the quality
of surgical technique between the 2 study groups. Thus, the
validity of our results is supported. For future studies,
a more regimented protocol of training for the faculty asses-
sors before video grading should improve interrater agree-
ment and minimize any concerns for study validity.CONCLUSIONS
In our 4-month simulation program, fourth-year medical
students learned microvascular suturing skills. With direct
instruction, immediate and formative feedback, and dis-
tributed and deliberate practice using a porcine coronary
anastomosis model, students performed at a skill level
comparable to that of senior level general surgery
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Dr James Fann (Palo Alto, Calif). Dr St Julien, I congratulate
you on a very informative and much-needed study in the field of
simulation and deliberate practice. You and your colleagues are
to be commended for this effort.
In evaluating medical students and resident training in cardio-
thoracic surgery, we need to evaluate not only the cognitive skills
that we do very well but also the psychomotor skills. We have al-
ways been very good at addressing the cognitive ability through
the in-training examination and, subsequently, through the efforts
of the American Board of Thoracic Surgery. More recently, the
Thoracic Surgery Directors Association and the Joint Council on
Thoracic Surgery Education have focused on technical skills,
which, in part, is impetus for the study.
I have 3 questions and I will pause for your response after each.
You noted that the students performed a minimum of 12 vascular
anastomoses, but no practice was allowed outside the laboratory or
between sessions. Acknowledging the importance of formative
feedback, which is well documented in the study, would you con-
sider the lack of practice outside of the laboratory to be consistent
with the concept of deliberate practice? And is it possible that, had
the students been given additional practice time, they might have
demonstrated equivalent and perhaps superior skills to the general
surgery residents?gery c June 2013
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UDr St Julien. Thank you, Dr Fann. That is a very good question.
You are 100% correct. The term deliberate practice is different
than what we did here. The students did not have the option of
practicing on their own for a couple of reasons: One, because we
could not force them to—it was a purely elective study—and if
we would have allowed them to, it would have been a huge varia-
tion from student to student as far as how much practice they got;
and two, we wanted to really be able to measure the amount of
practice done, so restricting it to the practice sessions where we
could actually count the anastomoses was important for us. That
being said, the practice that they did get, though it was instructed
in the session, was very deliberate and was very detailed. While,
yes, I do think that the students probably would have performed
better if they had more time to practice even on their own, they
got quite a substantial amount of practice even in 1 anastomosis
session.
Dr Fann.What has always been a concern in simulation-based
learning is the model that is used for practice and assessment. For
instance, in contrast to the students in the study, the general surgery
residents were allowed to have 1 session to become familiar with
the model, and shortly thereafter they did 1 session that was video
recorded and assessed. The main criticism of such an approach is
how do you know you are not training to the simulator; that is, with
greater experience using a particular simulator, one would expect
to do much better. Are we handicapping the general surgery resi-
dents by limiting their exposure to the simulator?
Dr St Julien. Another great comment. This was a high-fidelity
real-tissue simulator model. We felt that we did not really have to
deal with that issue because the residents all had experienceThe Journal of Thoracic and Cardealing with tissue. They were trained on real tissue. They were
very familiar with the forceps and all the materials used, so what
they had to learn in that 1 session was just the rules of the anasto-
mosis for our particular study and the flowwith which wewanted it
to be done. It was very different than if they were to start training
on a synthetic model where they would have to actually learn the
simulator in which the medical students who had all the training on
that synthetic model would have an advantage.
Dr Fann. Finally, you stated that not all students were able to
attend all the sessions and that some students practiced more
than others. You also noted that more practice and more anastomo-
ses did not always result in better performance. My question is
given your observation and the understanding of the confounders
that go into assessment and skills training, when you describe
the concept of ‘‘innate ability’’ did you notice any characteristics
that were predictive of performance?
DrSt Julien.Of course each student and each residentwill bring
his or her own innate ability and we actually did notice that. Some
students picked it up very quickly and some took longer. The first 5
or 6 anastomoses showed the fastest learning curve in general and
the improvement from each anastomosis thereafter sort of pla-
teaued a bit. You are absolutely right: Each student was pretty vari-
able in how quickly he or she picked things up. It is just one of those
issues that a study like this has to acknowledge and accept.
Dr Fann. I think there is a fair amount of room for future
research in this area, especially in evaluating the motivational
components in surgical training and what abilities the resident
brings to the training process. I appreciate the Association for
the privilege of discussing this paper.diovascular Surgery c Volume 145, Number 6 1459
